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(57) Abstract: Compounds represented by the 
following general formula (I) or salts thereof, which 
show: (1) excellent antiulcer, gastric acid secretion 
inhibitory, mucosa- protecting and ^-Helicobacter 
pyroli effects in vivo; (2) a low toxicity; (3) a high 
stability to acid (i.e., making it unnecessary to 
process into enteric preparations, thereby saving 
the cost and facilitating the intake by patients with 
dysplagia because of the small size); (4) a higher 
absorption speed than enteric preparations (i.e., 
achieving higher expression of the gastric acid 
secretion inhibitory effect); and (5) a long-lasting 
effect In said formula, each symbol is as defined 
R in the description. Thus benzimidazole compounds, 

which are highly stable to acid and can be converted into proton pump inhibitors in vivo to thereby exert an antiulcer effect, etc., 
can be provided 
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S/^D^$/;i/*;i/^-f * h\ n, n* -^vt*d^w;i/W ^ h\ 
l-^;i/-3- O-^WUrn^l/) *)l/#y-f^Fx N-xh 
^^*;i/^-;i/-2-xh^s/-i J KD^y >;> s >^x^;w 

1-^)1) -1, l, 3, 3-^h^p<^;i/e7nxe7A -rh^y^* 
DtfWK 2- (lH-^>yhUTV-;i/-l-^;i/) -1, 1, 3, 3 

l—f b (y^^T^y) ***-<j?A • ^v?* 

sv-jfcx^-^A • ^l?-7;i/^-DJ}>^7x-h N 2- (5-y;i/*;i/*> 
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-2, 3-^:fc;i/#*WS H) -xh^^i/^n^A ■rh77;i/tn 

X\t, l$LiiJW>WLbs "ZStf-fr&Si* tyxfjva =^J4 V7u\Z)\, 

^Jjvfm&m, ^ytert-^;b^ ?m>^m 
( p --hD^>j;;i/) &a N ^y^u;v^m^i:©m^«ti) > C,. e 

x^;k 7u\Z)W -fV7"Dtf;K -YVT^k sec-T^K tert 

x C^eT^n^S/S (0>J;Lt£> ^h*X xh^X 

7'Dif;v^ zr^^m m-zm&ztix 

16 
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U>«x^^;k ^7xydr^u>^x^7 1 ;i/^) ©fife, p-z>D7x_;i/ 

^DP7i-jl/x7r;K N-b KP^i^^W ^ FiXtJK N-t K 
p=^>7#;w ^ Kx^tM l-t Hp*>>^W h ij7y-;px7xr;k 

lH-2-bU h*>x*x;i^#Wk*v&o 

©^^fis c t - 4 T)i*)m x^;w rn^K -fvr 

X tert-^h^^) s ^D^> Mli*. 79l, , d_ 

6 T)i*)in-& (®mt, x^;!/^^ 7nt;i/f^ ^^l/^ 

fef, ^^-9->, rh7tFD77X $>x^;i/x— 5Vk tert-7^;i/^ 
;i/x-^;w ^^V7Dt;i/x-f;K xfi/>^ijn-;i/^^n-r;i/ 
^) , x7,r;H (#lx.^ =?igx?-;k g^x^k Wm7*)Vm) ^ no 

'J^VX l,2-^npx^>f) \ £tfb7jc*£ 

*^A7.$ h\ N,N-S^^;k7Mzh7* K«) ^ (#J;Lf£> T-b h 

> N ^fji/x^hX V7*Wh>^) s x h ij;MS 

m&®mtLTm\,^ibti%o ztibomMammmi^ Rfm&mtwfrci* 
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mUs l i o b < fi l 5 ^e;i/T*& &<> 

*asB(DSJ6^a*-8 0°C~2 0 0°Cs»*b<tt-4 0°C~1 5 0°(\ 
Sfc£FI;b<i±-3 0°C~1 0 0°C©^SfSHWt»n?)o 

y >ftak* 6 W£t % g ftT*«#J©#£Tfc:&J&£fT 5 C £ ifiT* 

£©J;5&M#J£ LTfck Mz.l£s $&$S^S h V * 

nifl/>;t=^>h\ xE*n;i,h pyx?) Wlf^J.i rj!»^Jj ©& 
fls-&% (iv) l^wcttbT. o^;k #£b<i±i 

JK*4^fc35£(IV)©ft£«U [2-[[[3-^^;i/-4- (2, 2, 2-hU 

7;i/^-Doih^>»-2-ifi;^;b]^5 L ;v]^;v7'fr.;i/]- iH-^>x-f ^ 
*V-;i/- i--r;i/U*y-;i/tt> 2-[[[3-^;i/-4- (2, 2, 2- 
h v 7 d x h * - 2 - tr u >^;H * 3-M ^ ;v 7 4 - l H - ^ > X 
>f ^\Z-;i/££©##T*&fca©3MS! C^t-t (Varma) £k Eur. 
J. Med. Chem. 1 5=g, 5 3 6M (1 9 8 0^) s> 
S> (Haugwitz) £k J. Med. Chem. 2 2^, 1 1 1 3X (1 
9 7 9) } ICtoTx #J;U£> (0!l;Lfck T-b h-hu;K S^xf;v 
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DD^>yh'J7^-;K #MH^tert-:7>;k S>7if K^*D[2 . 2. 
x^Hr h N - h u (R r-fe h - h 'J ;k :/n tr^-- t> y N 

b*® (0!k *;i/A7* h\ N, N-i?^fM;i/A7vF^) „ x— 
StiR&tiis 0°C-8 0U $ftb<til 5°C~3 0°CT-fe^>o 
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nWiC<Dm.n'e$>%<h&®}(v)\±, m«x 2-[[[3-*m-4- (2, 

2, 2-bU7;i/^-axh^^) -2-ifU^;i/]^^;v]^]- 1H-^>X 

mmm& (09*. msm. mw&. m&mttiL v>wa&) ^ mmm 
(m«> mm& v*)7 =m*»j& -?w>m> 7^ 

wtk ^x>m, lets, »i mw&s t^y** 

(flk ttE&lfc 8f«B*tik Affix iHMk *&k ^D7h^7-f- 
(R) -2-[[[3-^;V-4- (2,2, 2-hU7^Dxh^) - 
2- [ [ [3-^;i/-4- (2, 2, 2- r >j7;i/;frpa:h^» 
^^lOWr^ &Sl>{±2- [ [ [3-^;i/-4- (2, 2, 2-MJ 

-j^Mcts c h t i d ®a§-r s ci t So 

&»©*»x ^JitKWO 9 6/0 2 5 3 5 fce«0#8flP£/8V>Tfc «fcV\, 

(-) (+) (-) (+) 

-1-7iW$X H-l-7i^7^X (-) 
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7A (+7>)|/*7A) Ktt+imifiWfbtl&o MZ.\£, i^PYh^7 

-f-0»^ ENANT I 0— 0 VM ( V-*±§0 £fctt^-fe;i4t§!SC 
HIRALi/'J-XW7;i/*7Afc7t^*jilinU tK> ffiffitt (#k 
U^BMStr*) s tlSi (fck ^y-M ^^y-;K ^fV7 

ii^ ^707^77^-0^ CP-Chiras 
il-DeX CB (^-x;i/^-f-fe>XM) f0^r7/l/*7AMbT^ 

£b<i±, ^>^^^V-;^©ltet^rStt^^^MJ5&^^) XV? 

U^h?774 -mm) (3 i t) -*<D^?7rl/tY-^f^ ft^jfc (0!) 

ft r ft¥%i&&imj tLXlt, MX\Z, MTPA Ca-^h^-a- (h 

uwp^^v) 7i-«d, (-) Y*i/wmf®%^%m* 

mfflki (lR-3i>K) -2- (7dd^ h=^» -1,3, 

;ni*>*p [2. 2. l] -s7"^>^®7fe^?Stt^T;m^^^^;i/M7^ k 

X «7x\ -r*. W3\ 7y K W*m) fcfcV^ ^b^M («k 

21 



WO 02/30920 



PCT/JPOl/08943 



t-'X'JV> (Zollinger-Ellison) #7^P^ K^ift^SSUtfeH 

."TSiUMO ; ;&«Ett&Silfc ; NUD (Non Ulcer Dyspepsia) ; gffi (4 

y*>-uj*y- 1 ©atfBfW&fc **>f >#-P>f 1 0©i£fiaifc: 
ff^SSm) ;WMALT 'J «ft**M/;*fc«fc 

m#&v¥Vj, mmm®*, . tra uHMwtffji-e**. 

*»?i30ft^»( i ) * fc tt* ©«fcj\ sews < > ^ © ^ g m> % w± gfaim 

*^©g^«%^©> #^©fti^(i)£fci±*©j&©^«fck Mfig 

H£#©#>0. 0 l«fi%~l 0 0M%T*&£o & 

#;v-k «S6ja*tcj:oT*jift5i^ miix mmmmtvxs j&a (6 0 
kg) fc»biipfl«jfcift#-rs»^x ^mmfrtLxmo. 5~i5oomg/ 

Bs$?*b<(±J^5~l 5 Omg/B^^So*^©^^tl(I)*fc(±^©^ 
1 0 1 ©£ fctt 2 ~ 3 lalt^W-Tift^bT * «fcV\> 

mmflK%&*mm> mm> &&m, m « 

tfRfc&k ftftftk #&^©Wfe£fli^<5£i:fcT-t3o 

&&*n,n-^ wwiyc*m mfc**>mifwft>ix 
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.So 

j/7PWf;irfe;i/p-^ Hrft-fe/m— t s >t*x #y tr^;i/tTD y 
75 h*7df A^% 7/V7>, ffigjftSbKD^^rp-t:;^ 

i r ^j (1) ^dx*KF>, (2) 

^-hU^A (FMC-jiM) > *;md-**;w>£a (£«d°p) sp^- 

%m>&-m ») > (4) <S«ft&tKD^>7nt:;i/*;i/n--a (flk A 
Jifb^ (80 SO > (5) 3->7^-fWlf^5„ » r^DX^F 
>j htTi±x #iJE=MiJ bDU h*> (PVPP) x 1 -b-;i/-2-tr 
d ys?y >#^#y^—fc*fc£*iTV>3 l-ac7 1 -;i/-2-bn 

oT*Jx<*. JIWJhbT&x 3U K>CL (BASF&S0 ^ ^'J77XK 
>XL (I SPttJH) s ^'J75X K>XL- 1 0 (ISPtt«) x *Ur5 
*h*>INF-10 (ISP*±®D *Tt*&So 

hh , n^j/7nm;i/D-^ (UJtTx HP Cbim?%ztifi$>5) 

S»f TO th'D+j/7oif;Mf;i/t;i/D-7 a*r\ HPMCi:i3 

•>A^©-b;i/D-x^^ N # y ?>7 *)jvm± h y £ a, #y tr~;i/T;i/n- 
;k tvm^r^p >;»>a n yT-x&m} mwmffbtiZo 
m fcbTtk 0y*.fcJU ±hy£A, * ye; Ax w**/*; 

^>^A*ct^/^fc{i*;i/>>e7A©iiStt«^T-$)So b<&v 

^^^A©^attM^T-$,s 0 tt^hy*A©ttaMS»«!ai:bTttx #i 
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h u ^7 a, mum* v y ^ a, y h y ^hrnt^m 

»f5»n5o e*y«>A©ttSffi^««ittJ:bTi±N R»*y^ 

m.WZi'tJ*, KD^;W h CMg 6 Al 2 (OH) 16 • C0 3 • 4 

^h';^AW^fe,tii>o 

n - a, ^b^>€ h^r> a, t/'^f 7 y >K^y -fe y >f©»ttij ; 
r r »&jj tLxits mz.\ts >jm z&wam 
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r r m^Jj m«> #x>« («feK^x>ii) N gsi, u> 
m r #*4j ^tT^ <&fm&&v3i®®®^-rtnz ! b&<, mm, 

##gf8©fbi^W^ a#&»©#&fcfl£V\ m«> BS&ak im> 

±iar»jgftttaMij tt its mm, -fe^n-^r-fey- h7^i/-Kc 
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MEudragit) L30D-55 (i$S£;l/-A*tSK n'JP-bMA 
E 3 0 DP (i^jBASFtS) n #y*yf*PA3 0 (ffifiB£;=#flififc 

s ; * #79 U ;i>K#fi£# Cm«s ^ b* b N E 3 0 D (ft 

d°p£) . *>f h*7^y hRL 3 0 D (i&S^) x *4 l*?*S> hRS3 OD (ig 
n D B £) 39 ^OlftftttMI ; 7jc«^^ ; *x>&h Ux^;K tl'Jxfi/ 

10 ±13 r^MJj t ttfc Tkmfl&'rfrn-)), (flk v;v£ h-M 
h-;K v;i/^h-;K «^«M»«Kb«!k ^>n-M Stg^^V 
xijx'j h-;i^Sf) % ^-b;bP-x (flu tmKG 8 0 i N rtr 
•fe;i/PH l o i\ Ttf-fe;i/PH l o 2, rtr-fe^PH 3 o i N 7tt;i/PH 
3 0 2^ Ttf-fe;bRC-5 9 1 GBB-fe^p-;* • n-xi- h y <7A) 
15 3£K fgg&jgt: KP#^7"Ptf;i/-fe;i/P-X LH-2 2, LH-3 2, 
LH-2 3, LH-3 3 (tt) ) £<fctf £ft&©$B£W) m&m 

tf&iu *6C»^lBk m ttB*£l S*k »iR*!k *6i*k S 

5 *n ^ y 3/^^- • trp y sttWk << ^ w-Km^mm&ft* t 
25 #o»st (#k t^*^ y x ^>^)\/^=.i/ y > N y x ^> y 

P^W h'^tn^t/K (#k xy^pv-fi/X ^7'J^a^^>i) N 

* y ymn&mm. m> rh^^ijx s ; * y * b i/r 
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l±Wflffl2gft*V>T«!#bT%«fcV^ 

OTfc> ##«*J;rJ^«WtfT*»W*$6)fc»b<ttW«^ - 

fcTF©#%0!k HJtefllfc^l^ »1 5~3 0°C*5gl*1-So 

'H-NMRItVarian Gemini-2 OO^fciiMe rcury 
-3 0 0*J8V^T«eU CDCl 3 £$g&£:bTffll\ rtW^O^h^^^- 

;i/^>fr£>©^:fc;i^>7 b<? (ppi) £^bfco 

JlttJftCcO d^n DIP- 3 70 Digital po lar imeter 
(B##ft (J AS CO) S) ftfflv\ 2 0°CT«bfc o 
x^^tfvHMO* (%ee) fck &T©^©#^«te:&5A&JflV^ 

ilIWDYh^7-f-^(A) ; 

: CHIRALCEL OD (^-fe^Ug («) £0 
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&£rJI : ^*-tf->/x*y-;u= 9 0/1 0 
: 1 . 0 mL/mi n 
: UV2 8 5 nm 

s : isy?\sy h 
d : h 
t : MJ 7"l/ y h 
q : £ T^t 1 y h 

bs : 7n-KS>>^l/«y h 

mm i 

(R) — 2 — [ [ [3-^;i/-4- (2,2, 2-h'j7MPxf^» 
2- [ [ [3-^;i/-4- (2, 2, 2-h'j7MDxh 

-2-ifU^-;i/] - m-^>X-f ^*V-;i/ (4. 

5 kg, 12. 7 mo 1, 8 9 g£^t?) > h;i>^> (2 2 L) > 7jc 

(2 5 g, 1. 3 9 mo 1, ±7kftmtLX 1. 4 9 mo 1) (+) - 

jBii^x^l/ (0. 958L, 5. 60mol) *M£-Lfc. gU&UftTx 
5 0-6 CCT'^tlt^^A (IV) -fVT'ntf^K (0. 7 4 7L, 
2 . 5 3 mo 1 )-ft«amU IsIMST*3 0#HHft#Lfco S*fttrK »Cn 
#&*lfcig£$£k:SM V/DWl/x^Vy^V (0. 7 3 3 L, 4. 4 4mo 
1) ZfiDZ-tzWis -5~5°CT-^>t Ho^M^i'F (6. 8 8L, 
8 2%, 3 7. 5mol) £;&n;L -5~5°CT1. 5«tfU 
#fco ^Kit, ^H»Tn 3 0°/of«t h U «7AtK^ ( 1 7 L) 

«UBtN*(4. 5L) (1 3. 5L) N t -^;M^;i/x-y 

;i/ (18L) *J:if^r^> (2 7L) fcE&UDiL &#Ts Hffi^fco «g 
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)l: h;px> = 4 : 1) (4L) HtffltLito **Fr\ HM^H©:^ h > (2 

ol) mmm*. 7*v> (?d 0 4D ©wiciru o 

V>T-7j< (4 7L) £ia£fco #ftH«§il*^*U 7-feh>-7jc (T-feh>:7jc 
= 1:3) (4 L) fc«fcTF# ( 1 2 L) X^tfeo HWSH£Mx^;i, (4 

5D (3D izmm&s fr®Ltzo mwm*®ffi&^m*?>£, 

oV^ b U x^;VT ^ > ( 0 . 2 L) bfc&x «EETTMtftt 7LC 

&3£TiIfigbfco WBftfc^^^-A' (2. 3LK «&5 0°C©ttl2. 5% 
TV^xTzK (2 3L) ££W5 0*COt-^^x-fjK2 2L) 
£iD^ #&bfco #WUifc*H 2. 5%T>^xT7k (1 1L) fcijQiL # 
$bfc (*»f^%*'5-IgH»Djgtte) Kixf;v (2 2L) 

^x^;u (l 1L) Tttl±ibfeo #»lS-&;b-e\ 3W2 0%Attfck (1 ID 

■cfls&bfco h'jx^;vT^> (o. 2D mm. Gmmzm&wfcLtzo 

W8»fc7Mzr> (5L) feimiL MJEiilfco ?t$i«7Mzr> (9L) 
fc«IP**s H«7Hzh> (4. 5L) (2 2. 5L)IMAi 

TU -oV^»&nfcS^«fc* (18L) ilTlfe, #fffiHA&01iU 
ttTHz r>-* (T-fe h> :tJc=1 : 3) (3L) > 7k (1 2L) Utitofflfr 

tfeo mwm&%fflkx.f-)y o 2D t«tfeo »*bfc*M*^«E»ft 

»fi*fc»ix^ ( 3 6 L) & £tf?S'l4^ ( 2 7 0 g) &Jn;iU ftttbfcSU 
*St£Jfc*3»fc«fcDlifc*b;fco ifcljWft 1 4 L lz%2>£x*ffi&mmv 

fee i^4 0 e CT^7-^> (9 0L) ZmgrnyateffiTLtco |!!|*&JgT'#}3 0# 

mtmt. «es*^«u ^4 0 5 c©sixf;i/-A^> (^x^:^ 

7*>=1 :8, 6L) T'»bfco «MIU ttflMb&tt (3. 4 kg) 

mm 2 

[2 - [ [ [3-^^;i/-4- (2,2, 2-h'j7;i/tDxh^» -2- 
t:y$;x;i/] x;i/7^x;p] -1H-^>X-T ^V^J-JV- \-4M 
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2- [ [ [3-PW1/-4- (2, 2, 2-hU7Mnxh^» -2- 

tu^-;v] ;* - iH-^>X-f $*V-;i/ (3.69 

gjx ^DD^^> (5 0mL) , A-VM-frT^SWVy (0. 12 
g)©$B#»fc^ffiT!3 7%^A7 ? ;i/7 i h K**(3. 7 5mL)#7j<(6. 
2 5mL) T?«lRbfc«f«*JlPAfc. C©S£*fe3fi-C 8#|«*b<li#L 

1 H — NMR (CDC1 3 ) : 2. 34 (3H, s) , 4. 38 (2H, q, J 
= 7. 8Hz), 4. 98 (2H, s), 5. 76 (1H, d, J=l 1. 3 
Hz) , 6. 12 (1H, d, J=ll. 3Hz) , 6. 60 (1H, d, J 
= 5. 8Hz) , 7. 2 9-7. 4 7 (2H, m) , 7. 59 (1H, d, J 
= 7. 8 Hz) , 7. 74 (1H, d, J = 7. 6Hz) , 8. 10 (1H, 
d, J = 5. 8Hz) . 

mm 3 

[ (R) -2- [ [ [3-*^;i/-4- (2,2, 2-b'j7MDxh* 
is) -2-\ZVV=.)V\ X)\,7j-)ll - lH-^>X^£V-;b 

- 1— f;i/] . 

(R) -2 - [ [ [3-^f-;i/-4- (2,2, 2.-hi)7^Dih^» 

- 2 - \f y p< ^ - ih -^>x-f ^ *V-;i/ ( l . 

0g) O^^DP^^VM (lOmL) 4 -S>**7l/7^ (3 
3mg) t 3 7 x"J >*$g* (1. 5mL) 4* (2mL) -C*»?Ufc 

vm&sm (o. 75g) titffc. 

'H — NMR (CDC1 3 ) : 2. 40 (3H, s) , 4. 39 (2H, q; J 

= 8. 0Hz) , 4. 98 (2H, s), 5. 75 (1H, d, J=ll. 4 

Hz), 6. 12 (1H, d, J=ll. 4Hz), 6. 60 (1H, d, J 

= 5. 8Hz) , 7. 3 0-7. 5 0 (2H, m) , 7. 59 (1H, dd, 
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J=l. 2, 7. 8Hz), 7. 74(1 H, dd, J=l. 0, 7. 6Hz), 
8. 1 0 ( 1H, d, J = 5. 8Hz) 

[2 - [ [ [3-^^;i/-4- (2, 2, 2-hU7MDxh^) -2 

J H,C . OCH.CF, 



[2- [ [ [3-^^;b-4- (2, 2, 2-hU7;V^D^h^i/) -2 

p<^y— ;i/ ( l . 99g) h^t Fo77>^i ( l OmL) ic*^ 

~K h'Jx^7^> (1. 4mL) tm^yJ-OV (0. 7mL) £flnx. 
tz 0 *^Tx 4. 5B$«»bfco ftlx^ (6 OmL) &Jn;U * (3 0 

mD , maobk ( 1 5mD -cwm. M7mm'??zi'*&"?:tm\,iio 

MEIifft, Mi^xfM-rJl/ (3 OmL) SiDiTlft^ tfft 
1 3 g£&fe@ffcJ:LTf#fco 

1 H — NMR (CDC1 3 ) : 2. 2 9 (3H, s) , 4. 3 7 (2H, q, J 
= 7. 8Hz), 5. 03 (1H, d, J = 13. 8Hz), 5. 11 (1H, 
d, J=13. 8Hz) , 6. 63 (1H, d, J = 5. 7Hz) , 6. 76 
(2H, s) , 7. 3 3-7. 5 0 (4H, m) , 7. 5 8 (1H, m) , 7. 
73-7. 85 (2H, m), 8. 03-8. 10 (2H, m) , 8. 28 (1 
H, d, J = 5. 7Hz) 

[2- [ [ [3-^;i/-4- (2, 2, 2-FU7MDxh^» -2 

-ty$;-;i/| ^^;H xjiy^-)^ -iH-^>x^f^v*-;i/-l-^ 
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[2- [ [ [3-^^;i/-4- (2,2, 2- HJ^M-DaLb*^) -2 

x;i/:7^;i/] - 1 H-^>X-f 5. #V-;i/- 1 --f 

;H (1. 9 9g) 0rh7hFD77« (25mL) fc*^ 

T\ h'Jxf-;i/T^> (1. 4mL) th'J^W^fMniJ K (0. 9 
2 4mL) ^SPxfeo fcfcT* 2. 5ram#bfco BRx^ (6 0mL) 
£}]DX^ 7jc (3 OmL) N SWtIc (3 0mL) , fia«l^J!fck (3 OmL) Trift 

SQSSIbTft&tlfcSfla. 0 6 g^S^xf/lz-^^vrntM-r^^ 

V\«JEEtt*f Si^^Mb^UO. 4 3 2 g*m&mtetLxmtco 
'H-NMR (CDC1 3 ) : 1. 18 (9H, s) , 2. 30 (3H, s) , 
4. 38 (2H, q, J = 7. 8Hz) , 4. 99 (1H, d, J=13. 7 
Hz) , 5. 07 (1H, d, J=13. 7Hz) , 6. 48 (1H, d, J 
= 11. 3Hz), 6. 55 (1H, d, J = l 1. 3Hz), 6. 65 (1 
H, d, J = 5. 7Hz) , 7. 3 2-7. 4 8 (2H, m) , 7. 62 (1 
H, m) , 7. 82 (1H, m) , 8. 29 (1H, d, J = 5. 7Hz) 

[2- [ [ [3-PWI/-4- (2, 2, 2- h V7)\,*U^Y*i/) -2 

- 1: D - ;b] x;i/7^x;i/] - 1 h-^>X-t ^*V-;i/- l ->r 
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[2 - [ [ [3-^;i/-4- (2, 2, 2-MJ7WDxh^» -2 
-bri>S>-;i/] -lH-^>X^£V-;i/-l-W 
(1. 9 9g) h^t h'D77« (lOmL) izim 

T> h'Ji^l/7$> (1. 4mL) tmitT^JV (0. 3 5 4mL) ^JO 
Z-tco 2kifcT> 2. 5fifHflK*Ufco ffilx^ (6 0mL) £iP;U 7k (3 
OmL), ffia&i&k (1 OmL) «Rzk«ffltv^^i>At9aj|b 
fco iEIit^ 8Sftt:yx?-;i/x-T;i/ (3 OmL) fcinxTStfj^ 

1. 4 6g^@^UHfco 

1 H — NMR (CDC1 3 ) :2. 12 (3H, s) , 2. 31 (3H, s) , 
4. 39 (2H, q, J = 8. OHz), 4. 96 (1H, d, J=13. 8 
Hz) , 5. 07 (1H, d, J=13. 8Hz) , 6. 51 (2H, s) , 

6. 65 (1H, d, J = 5. 6Hz), 7. 33-7. 48 (2H, m) , 

7. 6 4 (1H, m), 7. 8 2 (1H, m) % 8. 2 9 (1H, d, J = 5. 
6Hz) 

«#14 

[2- [ [ [3~^5 1 ;i/-4- (2, 2, 2-hU7;b3|-Dx.h^^) -2 
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12- 11 l3-*3-)V-A- (2, 2, 2- h ';7MDx -2 
-t!U^-;i/] - i h-^>X^ ^ #V-;i/- 1 -4 

;u] (l. 9 9 g) <d=t h^b h*n77>ii (4 OmL) iiTktff 

T\ HJx^l/T^V (1. 4mL) i:7iz;i/'7W^DiJh' (0. 8m 
L) ^in^fco *#Tn 9R$H«#L.fco ffiif^/ (6 OmL) *jbfl*. % * 
(3 OmL) N SWzK (3 OmL) % iSfPAafek (3 OmL) T»^s 

h (Sti^i/ : -\^if>= 1 : l^^TM^^;i/"e^ffi) T«Lfco It 

1. 2 8g£$tfi@#:i:LTf#fco 

1 H — NMR (CDC1 3 ) : 2. 28 (3H, s) , 3. 68 (2H, s) , 
4. 38 (2H, q, J = 7. 9Hz) , 4. 90 (1H, d, J=13. 8 
Hz) , 5. 00 (1H, d, J=13. 8Hz) , 6. 4 9. (1H, d, J 
= 11. 0Hz), 6. 56 (1H, d, J = l 1. OHz), 6. 63 (1 
H, d, J = 5. 5Hz), 7. 15-7. 30 (5H, m), 7. 31-7. 
44 (2H, m) , 7. 58 (1H, m) , 7. 80 (1H, m) , 8. 26 
(1H, d, J = 5. 5 Hz) 
H!&#I5 

(R) - [2- [ [ [3-^^;i/-4- (2, 2, 2-bU7MPxh^r 
>» -2-b»J^n;i/] *;K7^-;i/] - lH-^>X-f ^*V-;V 

- 1 --f;i/| ^>y*:n— h 
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9 H 3 C 0CH 2 CF 3 

(R) -2- [ [ [3-^5=-;i/-4- (2,2, 2 - h >J 7Mpx 

- 2 - e >; 7;v7^;i/] - 1 h-^>3>t s *v-;i/ ( 3 . 

69g), Sfflfi^f-;!/ (5 OmL) s 4 -S^t^KP* y £ >J (0. 12 
g) ©ig£-$5t, IfiT'3 7%^M7;i/rtK«(3. 7 6mL) &Jn* 
fco C©S^»*MT?miH«t<8l#bfc^ SJ«i*4* (lOmL) H 
«s^U Wi7^i/^A«bfc„ MS^iU 3«&> MEM 
tfco §&iifcSg*S4Th7bKD77> (lOmL) tSiU zK^T> 
h'JifmXl. 5mL) »>^JK1. 2 7mL) ^Jnx.fco 
2ktfT> lRPWlfc. (5 OmL) fcftiiL * (3 OmL) N 

MWK (3 OmL) x g&fo&ifcfc (1 5mL) fekM^y*^ 

1 H — NMR (CDC1 3 ) : 2. 3 0 (3H, s) , 4. 37 (2H, q, J 
= 7. 9Hz), 5. 03 (1H, d,J=14. 2Hz), 5. 10 (1H, 
d, J = l 4. 2Hz) , 6. 63 (1H, d, J = 5. 6Hz), 6. 76 
(2H, s), 7. 34-7. 49 (4H,m), 7. 54-7. 61 (1H, 
m), 7. 74-7. 86 (2H, m), 8. 03-8. 08 (2H, m), 
8. 28 (1H, d, J = 5. 6Hz) 

Car) D = +10 5. 3° (c=l. 0 0 2% in CHC1 3 ) 

[2 - [ [ [3-^;i/-4- (2,2, 2-hU7^nxh^» -2 
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[2 - [ [ l3-*?)l-4- (2,2, 2-hU7;^n^hariy) -2 

-Kyy-^/] - iH-^>X^^^;-;i/-i-^f 

(1. 99g) ©rh7th*D77>ii (2 5mL) 
Ts h'Jx^V7 5> (1. 4mL) i:4-^^/K>^/l/^DiJ K (0. 
8mL) £flD££o tK^Ts 3^M#Lfeo ffllx^ (6 OmL) £flO;U 
7j< (3 OmL) \ MtK (3 OmL) N »^^zK (3 OmL) T'»^ fflt 

;i/T«^V\ «JJEE|g*ibfco ££Jc N »f Jl/-i;>{ V7D t/l/x-f;i/T-i5t 
MJE^-rSdiifc.fcD^Mfb^tH. 0 4g£«jEtffc£LTf#fco 
1 H — NMR (CDC1 3 ) : 2. 29 (3H, s) , 2. 39 (3H, s) , 
4. 37 (2H, q, J=7. 8Hz) , 5. 01 (1H, d, J=13. 6 
Hz), 5. 10 (1H, d, J=13. 6Hz), 6. 63 (1H, d, J 
= 5. 7Hz) , 6. 74 (2H, s) , 7. 21 (2H, d, J = 8. OH 
z) , 7. 3 3-7. 48 (2H, m) , 7. 75 (1H, d, J = 7. OH 
z), 7. 83 (1H, d, J = 8. 8Hz), 7. 94 (2H, d, J = 8. 
OHz) , 8. 29 (1H, d, J = 5. 7Hz) 
H»J7 

^>^;i/ [2- [ [ [3-^;b-4- (2, 2, 2-hU7MDxh 

-2-tru^-;i/] *W\ ^;i/7^-;i/] -1H-^>X^*V- 
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[2- [ [ [3-^^;V-4- (2, 2, 2- h i;7;^Doch^^) -2 

)V\ ( 1 . 9 9 g) h^t KD7^>M (2 OmL) (3 h ij 

4mL)i:^DD^>^K0. 8 6mL)*iJP^feo 
il7?3^»lfco ^DD^>y;i/ (0. 6 OmL) ^?iSDU 
-CI 4. 5^mmnLtzomm^Jl(l 5 0mL)£j!j[|;U7.k(l OOmL), 
^ffiAtiTK (3 OmL) »M?n^^T«bf;. MEit 

«fc !k JUM^f) 2.37 g^MfeTOi: LT^ffco 

X H — NMR (CDC1 3 ) :2. 25 (3H, s) , 4. 35 (2H, q, J 
= 7. 8Hz), 4. 93 (1H, d, J=13. 8Hz), 5. 06 (1H, 
d, J=13. 8Hz), 5. 18 (2H, s), 6. 49 (1H, d, J = 
11. 2Hz) , 6. 6 1 (1H, d, J = 5. 7Hz) , 6. 64 (1H, 
d, J = 1 1. 2Hz), 7. 34 (5H, s) , 7. 34-7. 49 (2H, 
m) , 7. 66 (1H, m) , 7. 82 (1H, m) , 8. 28 (1H, d, 
J=5. 7Hz) 

x^;i/ [2 - [ [ [3-^^;i/-4- (2,2, 2-h»j7MDxh# 
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[2- [ [ [3-^^-4- (2,2, 2-hU7MDih^» -2 
-t:uyn;i/] *3-)V\ W7 4~)V\ - 1 H-' <>X4 KVJ-)l- 1-4 
(1. 9 9g) ®^h5b h*D75>M (2 OmL) {3 h U 
x^;i/7^> (1. 4mL) t^DDMi^l/ (0. 6 OmL) £JP;tfco 
^ST"lf$POT$Lfco ^DDgSxf^ (0. 4 OmL) *m\U ^fiT? 
1 6B#fgif#bfco »S?x^;i/ (5 OmL) £iH;U tK (6 OmL) 7r»L 

feo 7Xjp*m^^;i/ (3 OmL) T-amts BM^)\sm*e>t>-&x, mm 

■&iM?k ( 2 0 mL) T*»^ «G*tt»v^*$/i> AT«lfc 0 iEiit> 
M$^'J*Wovh (ifflfci^ :^-9">= 1 : 3-1 : 2fW 

1 H — NMR (CDC1 3 ) : 1. 29 (3H, t, J = 7. 2Hz) , 2. 2 
9 (3H, s), 4. 23 (2H, q, J = 7. 2 Hz), 4. 38 (2H, 
q, J = 7. 8Hz), 4. 93 (1H, d, J=13. 7Hz), 5. 08 
(1H, d, J=l 3. 7Hz), 6. 49 (1H, d, J=l 1. 1Hz), 
6. 61 (1H, d, J=ll. 1Hz) , 6. 65 (1H, d, J = 5. 5 
Hz), 7. 33-7. 48 (2H, m) 7. 68 (lH.m), 7. 82 (1 
H, m) , 8. 3 1 (1H, d, J = 5. 5Hz) 

[ (R) -2- [ [ [3-^^;i/-4- (2, 2, 2-hU7;U^Doih^ 
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V H 3 C 0CH 2 CF 3 

(R) — 2 — [ [ [3 -^;i/-4- (2, 2, 2- h ij7WDxh^» 

- 2 - if u xjiy << - l H-^>X-f 2. ( l . 

5 g) ©^nn^#>jg?$ ( 1 5mL) fc4-y^^T^yiiUS?>' (4 
9. 6mg) £3 7%*)l-?V>7k®m (1. 5mL) .( 1 . 5mL) T? 

ISbfeo l«rh7hh'D77> (2 OmL) fc&frU ttflsK'tP'Ol' 
(0. 6mL) h >Jx^7^> (0. 6 8mL) £jfj[];u Sfifl 

^77^- (»|xf;i/:A^>=2 : ITiMi) T**I^U Jft&«9&# 
V7D ^x-y;i/j^6tiiMbUTx««fli^«ft«Rftlilf*:( 0 . 
3 2g) iibTtffco 

'H — NMR (CDC1 3 ) : 1. 18 (9H, s) , 2. 31 (3H, s) , 
4. 38 (2H, q, J = 7. 8Hz) , 4. 98 (1H, d, J=13. 6 
Hz) , 5. 07 (1H, d, J=13. 6Hz) , 6. 50 (1H, d, J 
= 11. 2Hz), 6. 54 (1H, d, J=l 1. 2Hz), 6. 64 (1 
H, d, J = 6. 0Hz) , 7. 30-7. 50 (2H.ni), 7. 60-7. 
70 (1H, m), 7. 80-7. 90 ( 1H, m) , 8. 29 (1H, d, 
J = 6. 0Hz) 
fWJl 0 

x^;i/ [ (R) - 2- [ [ [3-PW1/-4- (2,2, 2 - h U 
Pi h iris) -2-Wi>-)ll Z)17 4 -)V\ -1H-^>X^ 

VJ-Jl- 1 - frl * h 
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#%0>J3T**ifc [ (R) -2- [ [ [3-^^;i/-4- (2, 2, 2 - HJ 

7Moxh^^) - 2 - 1: u zjiyj-j]/] -ih-^> 

X4*W-)\,-i-j)\,-\ (2. 1 6g) ©^^DO^^^ 

(2 OmL) thiJiW^ (1.1 3mL) ^DDflli^ (0. 
6 6 9mL) &3c#TiO*. lWFlBHHt.bfc. S^*^^dd^^>- 7 JctM 
tHU ««WI*fiaiPAffi*7f«E^ «t*«ffll±hU^ATf««U MEM 
bfeo »S**»»3:^fre.lHISU ffJB<b^lb^ftl3Btf (1. 0g) 

X H — NMR (CDC1 3 ) : 1* 2 9 (3H, t, J = 7. 8Hz), 2. 2 
9 (3H, s) , 4. 23 (2H, q, J = 7. 0Hz) , 4. 38 (2H, 
q, J = 7. 8Hz) , 4. 93 (1H, d, J=14. 0Hz), 5. 07 
(1H, d, J=14. 0Hz) , 6. 49 (1H, d, J=l 1. 4Hz) , 
6. 64 (1H, d, J=ll. 4Hz) , 6. 66 (1H, d, J = 5. 4 
Hz) , 7. 3 0-7. 5 0 (2H, m) , 7. 68 (1H, dd, J=l. 
4, 7. 8Hz) , 7. 82 (1H, dd, J=l. 4, 8. 2Hz) , 8. 
3 0 (1H, d, J = 5. 4Hz) 

mm 1 1 

[ (R) -2- [ [ [3-^^;i/-4- (2, 2, 2- h U7/b 
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##0J3T#fc [ (R) — 2 — [ [ [3-^;i/-4- (2, 2, 2- hU 
7;i/;tDXh^» - 2 - if U *>-;!/] *?-)V\ •Aft? 4 -lH-^> 
X-f ^^V-;i/-i—r;i/] (2. I6g) t^DDflj^^ 

(0. 9 9 9mL) »J 1 0 £EI«0»fTs*fTfcK «Sfb-&«J* 

( 1 . 0 8 g) t Lmtzo 
1 H — NMR (CD C 1 3 ) : 2. 2 5 (3H, s) , 4. 3 5 (2H, q, J 
= 8. 2Hz), 4. 93 (1H, d, J=13. 8Hz), 5. 05 (1H, 
d, J = 13. 8Hz), 5. 18 (2H, s) , 6. 48 (1H, d, J = 
11. OHz) , 6. 59 (1H, d, J = 5. 8Hz) , 6. 63 (1H, 
d, J=l 1. OHz), 7. 30-7. 50 (7H,m) , 7. 66 (1H, 
dd, J=l. 4, 7. 4Hz) , 7. 81 (1H, dd, J = 2. 0, 7. 
OHz) , 8. 27 (1H, d, J = 5. 8Hz) 

mmm 12 

-fV/D^l/ [ (R) -2- [ [ [3-PWI/-4- (2, 2, 2 - h U 




#%0J3T*§fc [ (R) -2- [ [ [3-^^-4- (2, 2, 2-hU 
7Wdif^» - 2 - 1: y w?4=.)V\ - 1 H-^> 
X>r ^ 1 — r;i/] ^<^y-;i/ (2 . I6g) Wod^v7o 
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bVl/ (0. 8 5 8mg) *m\ » 1 0 hll*i©flHf £*t&V\ ^MlbS 

«&£@kmo. 7 5g) tLxntco 

1 H — NMR (CDC 1 3 ) : 1. 2 0- 1. 4 0 (6H, m) , 2. 28 (3 
H, s) , 4. 38 (2H, q, J = 8. 0Hz) , 4. 8 0-5. 0 0 (1 
5 H, m) , 4. 97 (1H, d, J = 13. 6Hz) , 5. 07 (1H, d, 
J=13. 6Hz), 6. 48 (1H, d, J=l 1. 4Hz), 6. 60 (1 
H, d, J=ll. 4Hz) , 6. 63 (1H, d, J = 6. 0Hz) , 7. 
3 0-7. 5 0 (2H, m) , 7. 68 (1H, d, J = 7. 4Hz) , 7. 
8 2 (1H, dd, J=l. 4, 6. 6Hz), 8. 30 (1H, d, J = 6. 
10 0Hz) 

mam 1 3 

79- M [ (R) -2- [ [ [3-*3Ml/-4- (2,2, 2 - h <J 7)1* 



is mms-zmtz [ <r) -2- c [ [3-^^-4- (2, 2, 2-h; 

7WDih^r^) -2-b'J^-;i/] *?-)V\ ^;i/7-Y^;b] - lH-^> 
5 y^-j],- l-^;i/]^^y-;b(2. 1 6g)i:^DD«^/KO. 
8 9 4mL) £J§v\ H«J 1 0 IfMft'&tJ^fi© 
ft (1. 3 7g) £LT*#fco 
20 *H— NMR (CD CI 3 ) :0. 90 (3H,t, J = 7. 4Hz), 1. 2 
0-1. 50 (2H, m), 1. 55-1. 75 (2H, m), 2. 29 (3 
H, s) , 4. 17 (2H, t, J = 6. 6Hz) , 4. 38 (2H, q, J 
= 7. 8Hz), 4. 93 (1H, d,J = 13. 8Hz), 5. 07 (1H, 
d, J = 13. 8Hz), 6. 49 (1H, d, J=l 1. 4Hz), 6. 6 
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4 (1 H, d, J=l 1. 4Hz), 6. 65 (1H, d, J = 5. 6Hz), 
7. 3 0-7. 5 0 (2H, m) , 7. 68 (lH.'dd, 3 = 2. 0, 7. 
0Hz), 7. 82 (1H, dd, J = 1. 4, 7. OHz), 8. 31 (1 
H, d, J = 5. 6Hz) 

mm 14 

[2 - [ [ [3 4- (2,2, 2-hU7MDxh^» -2 




#%0J2Tt#fc [2- [ [ [3 4- (2, 2, 2-hU7;^P 

1 ^ # y -;u ( o . 5g) Orh7kh*D77 ( l o 

mL) tc: h U^^;i/7^> (0. 3 4 8mL) J:4-tert-7fM>V 
-f^D'Jh* (2 7 lmg) ZimTtiax., SST'3IPWLfe 0 EJSfc* 

ftB# (0. 2 8 2 g) ^LTfffco 

l H — NMR (CDC1 3 ) : 1. 30 (9H, s) , 2. 29 (3H, s) , 
4. 37 (2H, q, J = 8. OHz) , 5. 01 (1H, d, J=14. 2 
Hz), 5. 09 (1H, d, J=14. 2Hz) , 6. 63 (1H, d, J 
= 5. 4Hz) , 6. 75 (2H, s) , 7. 3 0-7. 5 0 (4H, m) , 

7. 7 0-7. 9 0 (2H, m) , 7. 98 (2H, d, J = 8. 4Hz) , 

8. 2 9 ( 1H, d, J = 5. 4Hz) 

mm 1 5 

2-t h^y^Jl [2 - [ [ [3-^^;U-4- (2, 2, 2- h 'J7 
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2 "Cftfe [2- [ [ [3 4- (2, 2, 2-M>7;M-p 

(l. Og) ©f h7th'D77>gt (i o 
mL) {CtK^Ts h'Jxf;i/7^> (0. 5 3 3mL) h^PD^i2-^h 
^>x^;i/ (0. 3 4 6mL) 0°CT* 1 f$F^«bfco SS^I 

ft (0. 2 Og) tisTmzo 

'H — NMR (CD CI a ) : 2. 28 (3H, s) , 3. 34 (3H, s) , 
3. 58 (2H, t, J = 4. 8Hz) , 4. 31 (2H, t, J = 4. 8H 
z) , 4. 38 (2H, q, J = 7. 0Hz) , 4. 94 (1H, d, J=l 

3. 8Hz) , 5. 06 (1H, d, J=l 3. 8Hz) , 6. 49 (1H, 
d, J=l 1. 4Hz), 6. 63 (1H, d, J=l 1. 4Hz), 6. 6 
4 (1H, d, J=5. 8Hz) , 7. 3 0-7. 5 0 (2H, m) , 7 . 6 
6 (1H, dd, J=l. 4, 7. 4Hz), 7. 82 (1H, dd, J = 1 . 

4, 7. 4Hz) , 8. 30 (1H, d, J = 5. 8Hz) 

msmi 6 

[2 - [ [ [3 -j*^;i/-4- (2,2, 2- h U^M-px h*iy) -2 
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J HjC 0 



0CH,CFj 



#%^J2Tt#fe [2 - [ [ [3-^^-4- (2, 2, 2-hU7;V^n 

1 — i)V] (2. 16 g) ©^^DD^^gi (15 m 

•L) fch-Ux^UT^^ (1. 13mL) V7^V;i>*P U F (0 . 7 3 
lmL) ZimTtoz., 0°CT-1. 5«Wbfco R«£^DD^*> 

9 Og) tLxmtzo 

*H — NMR (CDC 1 3 ) : 1. 10-1. 20 (6H, m) , 2. 30 (3 
H, s) , 2. 5 0-2. 7 0 (1H, m) , 4. 38 (2H, q, J = 7. 
8Hz), 4. 98 (1H, d, J=13. 6Hz), 5. 07 (1H, d, 
J=13. 6Hz) , 6. 52 (2H, s) , 6. 65 (1H, d, J = 6. 
0Hz), 7. 30-7. 50 (2H,m), 7. 63 (1H, dd, J = 2. 
2, 7. 4Hz), 7. 81 (1H, dd, J = 1. 4, 7. 0Hz), 8. 
28 (1H, d, J = 6. 0Hz) 
^SfStfll 7 

[2 - [ [ [3-^^;i/-4- (2,2, 2-h'j7MDxh^» -2 
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0 

N-T-fe^^Ui/V (1. 8 9 g) ON, N-i>pWl/*;i/AT^ FmWL 
(15mL) fcN, N' -Vi/>7U^**/)],i3)V#yj h* (1. 6 7 g) £ 

[2- [ [ [3-^^-4- (2, 2, 2-hU7;i/3l-pjih^^) -2- 

£U^-;i/] j -)]/~] - iH-^>x^#V-;i/- i--f;i/] 

(2. 1 6g) ^hU^^T^> (1. 8 8mL) O^OD^. 
(15mL) 0°CTl. 5^jt#Ufco BiJ&mmMx-?- 

5 0g) J:t-Cf#fco 

1 H — NMR (CDCla) : 1- 99 (3H, s) , 2. 33 (3H, s) , 

4. 0 0-4. 2 5 (2H, m) , 4. 39 (2H, q, 3 = 1. 8Hz) , 

5. 02 (2H, s) , 6. 30-6. 40 (IE, bs), 6. 51 (1H, 
d, J=l 1. 0Hz), 6. 59 (1H, d, J=ll. 0Hz) , 6. 6 
4 (1H, d, J = 5. 4Hz) , 7. 3 0-7. 5 0 (2H, m) , 7 . 6 
2 (1H, d, J=7. 4Hz) , 7. 79 (1H, dd, J=l. 6, 6. 
6Hz) , 8. 22 (1H, d, J=5. 4Hz) 

mmm is 

[2 - [ [ [3-PW1/-4- (2,2, Z-YVyfrjcux-Y**/) -2 
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#%#l2T"f#fc [2- [ [ [3-^^;i/-4- (2, 2, 2-hU7;^n 

vf-;i/- 1 — f (2. l 6g) ©$^dpp<#>« (i5m 

L) (z^Jc^Tn h'Jx^V7^(l. 13mL)^OPWDWH0. 

7 8 7mL) *iDx.> 0"C"C1. 5B#P^#Lfco S«^DD^^>- 

jE«iBbfco m^^mm^^^n^u WM<h&m*m&mfo (i. 

10g) £LT*§fco 

X H — NMR (CDC 1 3 ) : 0. 92 (3H, t , J = 7. 6Hz) , 1. 5 
5-1. 80 (2H, m) , 2. 29 (3H, s) , 4. 13 (2H, t, J 
= 6. 6Hz) , 4. 38 (2H, q, J = 7. 8Hz) , 4. 93 (1H, 
d, J=13. 8Hz) , 5. 08 (1H, d, J=13. 8Hz) , 6. 4 

8 (1H, d, J=l 1. 0Hz), 6. 61 (1H, d, J=l 1. 0Hz), 

6. 63 (1H, d, J = 5. 8Hz) , 7. 3 0-7. 5 0 (2H, m) , 

7. 68 (1H, dd, J=l. 4, 7. 8Hz) , 7. 82 (1H, dd, 
J=l. 8, 8. 4Hz) , 8. 31 (1H, d, J = 5. 8Hz) 

mmmi 9 

^V7-Plf;i/ [2- [ [ [3-^;U-4- (2, 2, 2-h'j7MP 



47 



WO 02/30920 



PCT/JP01/08943 




0CH,CFj 



^%m2rntc [2 - [ [ [3-^^;b-4- (2,2, 2 - h U 7;i/*n 

r;i/] (1. Og) t^Do^i-f vxatf;i/ (0. 

4 7 g)£fflV\^»J 1 0 fcP»0Sf^*ff ftV\«aft^l*^S#( 0 . 
50g) ^LTfffco 

1 H — NMR (CDC 1 3 ) : 1. 2 0- 1. 3 5 (6H, m) , 2. 28 (3 
H, s) , 4. 38 (2H, q, J = 7. 8Hz) , 4. 8 0-5. 0 0 (1 
H, m) , 4. 93 (1H, d, J=13. 8Hz) , 5. 08 (1H, d, 
J=13. 8Hz), 6. 48 (1H, d, J=ll. 0Hz), 6. 60 (1 
H, d, J=l 1. 0Hz), 6. 64 (1H, d, J = 5. 4Hz) , 7. 
3 0-7. 5 0 (2H, m) , 7. 68 (1H, dd, J=l. 8, 7. OH 
z), 7. 82 (1H, dd, J=l. 4, 6. 6Hz), 8. 32 (1H, 
d, J = 5. 4Hz) 
mMM2 0 

[2- [ [ [3-^;i/-4- (2, 2, 2-hV7)i*u^b* 



2 - [ [ [3-pWb-4- (2,2, 2-F'j7MDih^) -2- 

t:u^-;b] t^-M - ih-^>X^ s?V-;i/ (7 3 9m 
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g) „ VtuutZV ( 1 OmL) , 4-^W>;t'J^> (2 4mg) 
©rl^tH^ g&T? 3 7 %^l/A7;i/Tt pjgft ( 0 . 7 4 5 mL) *m7Ltz 0 
iOl^l§iSf3 OMKl^lfeE 7k (5mL) £JD;L 
D^^>Jl^mU M^hU^AT^bfeo 3®^ 7-ktfTF> h'Jx^ 
;U7^>(0. 5 5 8mL) t^DDW^ (0. 3 8 2mL) £Snx.fco 
zkftTs 5Mfli#L-fco £J«£MEiI^ (5 OmL) *m 

z.s SW* (3 OmL) T*ift?m ««v^^e7AT^Lfeo iS&Eit 
»^^y-;K5 0mL) ti£$P£^ Mzk (lmL) £#Dx.> 
0. 5B#M#L£o «£MEM^ (5 OmL) * 

(3 OmL) "Cttmi. «Mx-^^^AT^Lfco iffiit, 3!§® 
M^'J^W^A^DY h : ^^>= i : llutf^ii 

;i/©M-&?§rrt*&V\ MiE^-r 3 £ i: t: £ b > «Jgfll£*& 4 2 1 m g 
Sfth LTtf fee 

1 H — NMR (CDC 1 3 ) : 0. 90 (3H, t, J = 7. 4Hz), 1. 2 
8-1. 42 (2H, m) , 1. 57-1. 68 (2H, m) , 2. 29 (3 
H, s) , 4. 17 (2H, t, J = 6. 8Hz) , 4. 38 (2H, q, J 
= 7. 8Hz), 4. 93 (1H, d, J=13. 8Hz) , 5. 08 (1H, 
d, J=13. 8Hz) , 6. 49 (1H, d, J = ll. 3Hz) , 6. 6 
1 (1H, d, J = l 1. 3Hz), 6. 64 (1H, d, J = 5. 9Hz) , 
7. 34-7. 48 (2H, m) , 7. 65-7. 70 (1H, m) , 7. 8 
0-7. 85 (1H, m) , 8. 31 ( 1H, d, J=5. 9Hz). 

mmm2 1 

[ (R) -2- [ [ [3-^^;i/-4- (2, 2, 2-Y U7MPxhdf 
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H,C 



0CH,CFj 



#*«3*C*fc [ (R) -2- [ [ [3-^;i/-4- (2, 2, 2 - b D 

4.9 8mL) %fflV\ Xffim 0 fcm®^«fr&K «JS^-&«5*MfiH 
ft (0. 8 7g) ^LTtffco 

1 H — NMR (CDC1 3 ) :2. 13 (3H, s) , 2. 31 (3H, s) , 
4. 39 (2H, q, J = 8. 0Hz) , 4. 96 (1H, d, J=13. 8 
Hz) , 5. 07 (1H, d, J=13. 8Hz) , 6. 51 (2H, s) , 

6. 65 (1H, d, J = 5. 6Hz) , 7.. 30-7. 50 (2H, m) , 

7. 65 (1H, dd, J=l. 4, 6. 6Hz) , 7. 82 (1H, dd, 
J = 2. 2, 7. 0Hz), 8. 29 (1H, d, J = 5. 6Hz). 
H»J2 2 

7UM)\ [ (R) -2- [ [ [3-^^;i/-4- (2, 2, 2-hU7;i/ 



#%0J3T-t#fc [ (R) -2- [ [ [3-^;i/-4- (2, 2, 2 - HJ 
7;i/^-nxbJr^» -2-t:'J^-;i/] pWi/] x;i/7-f-;i/] -ih-^> 
X^*V-;i/-l-W;i/] (2. I6g) t^nnWp^i/ 

(0. 78 7mL) £JBV\ Hifcfll 1 0 fcHtK®atffc&ff&lr\ 
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M&mfo (0. 8 9g) tLmtzo 

1 H — NMR (CDC 1 3 ) : 0. 92 (3H, t , J = 7. 2Hz), 1. 5 
0-1. 80 (2H, m) , 2. 29 (3H, s) , 4. 12 (2H, t, J 
= 6. 2Hz) , 4. 38 (2H, q, J = 7. 6Hz) , 4. 93 (1H, 
d, J=14. 0Hz) , 5. 09 (1H, d, J=14. 0Hz) , 6. 4 
9 (1H, d, J=l 1. 4Hz), 6. 61 (1H, d, J=l 1. 4Hz), 

6. 64 (1H, d, J=5. 4Hz) , 7. 3 0-7. 5 0 (2H, m) , 

7. 68 (1H, dd, J=l. 4, 8. 8Hz) , 7. 82 (1H, dd, 
J=l. 6, 6. 6Hz) , 8. 30 (1H, d, J=5. 4Hz) . 

[ (R) — 2 — [ [ [3-^;i/-4- (2,2, 2- h V7)l*ux.h* 
is) -2-WV-)\s] Z)V7j-)ll - 1H-^>X^*V-;1/ 



mM3~cmc [ (R) -2 - [ [ [3-*?)l-4 - (2, 2, 2 - HJ 

X-< ^^V-;p- l — <oi/] p<^y-;i/ (2. I6g) t^fv^UMD'J 

MO. 7 3 lmL) «^J1 0 M}i©£§lff £*r&V\ timihG® 

(0. 87g) hLT*#fc<, 
'H-NMR (CDC1 3 ) : 1. 10-1. 20 (6H, m) , 2. 31 (3 
H, s) , 2. 5 0-2. 7 0 (1H, m) , 4. 38 (2H, q, J = 8. 
1Hz), 4. 99 (1H, d, J=14. 1Hz), 5. 06 (1H, d, 
J=14. 1Hz), 6. 50 (lH,d, J=l 1. 1Hz), 6. 54 (1 
H, d, J = ll. 1Hz) , 6. 64 (1H, d, J = 5. 4Hz) , 7. 
30-7. 50 (2H, m) , 7. 63 (1H, d, J = 8. 1Hz) , 7. 



H: 




0CH,CFj 
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82 (1H, d, J = 6. 9Hz), 8. 29 (1H, d, J = 5.' 4 Hz) . 
[ (R) — 2 — [ [ [3-^;i/-4- (2, 2, 2-hU7^tnxh* 

-1— f;i/] 7*Difi/-h 




mM3-cmtz [ (R) -2- [ [ [3-^;i/-4- (2, 2, 2-hU 
7;i/^-n^hdp$/) -2-EU5>x;i/] - 1 H-^> 

X-f 1— f ;H (2. l 6 g) tro7V-Y;i/^D u 

k (o. 6 0 8mD uss^j i o tmmvmittff&w mmih^m 
zm&®<&(o. 8 9g) thxmtzo 

1 H — NMR (CDClj) : 1. 13 (3H, t, J = 7. 5Hz) , 2. 3 

1 (3H, s) , 2. 39 (2H, q, J = 7. 5Hz) , 4. 38 (2H, 
q, J = 7. 8Hz), 4. 97 (1H, d, J=13. 8Hz), 5. 06 

(1H, d, J=13. 8Hz), 6. 50 (1H, d, J = 1 1. 4Hz), 
6. 54 (1H, d, J=ll. 4Hz), 6. 64 (1H, d, J = 5. 7 
Hz) , 7. 3 0-7. 5 0 (2H, m) , 7. 65 (1H, dt, J=l. 
2, 8. 7Hz), 7. 81 (1H, dt, J=l. 0, 7. 8Hz), 8. 

2 8 (1H, d, J = 5. 7Hz) . 

5 

2-* [ (R) -2 - [ [ l3-*?fr-4- (2, 2, 2 

-hiJ^Wxhdpi/) -2-KUS?n;i/] x;i/7^x:;v] -1H 
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9 H,C c 



0CH,CF, 



#%0«3T**§fc [ (R) — 2 — [ [ [3-^;V-4- (2, 2, 2 - HJ 
X-f ^V-;i/-l— f;i/] (2. I6g) tt>£m*rM2-* h 

(o. 9 7 0mD mmmi o £mm<Dm{ttfi&\,\ u 

mib<&VA*M&®i£ ( 1 . 0 0g) £ LTfttco 

1 H — NMR (CDC1 3 ) : 2. 28 (3H, s) , 3. 34 (3H, s) , 
3. 5 5-3. 6 0 (2H, m) , 4. 2 9-4. 3 5 (2H, m) , 4. 3 
8 (2H, q, J = 7. 8Hzj , 4. 95 (1H, d, J=13. 8Hz) , 
5. 0 6 (1H, d, J=13. 8Hz) , 6. 4 9 (1H, d, J=l 1. 
1Hz) , 6. 62 (1H, d, J=l 1. 1Hz) , 6. 64 (1H, d, 
J = 5. 4Hz) , 7. 30-7. 50 (2H,m) , 7. 66 (1H, dd, 
J=l. 5, 7. 8Hz), 7. 82 (1H, dd, J = l. 5, 7. 5Hz), 
8. 3 0 (1H, d, J = 5. 4Hz) . 

2 - C [ [3-^^;i/-4- (2,2, 2-b'j7;VtDih^» -2- 

% mmmi, 2, 1 8®<b^ti »i-2mg) ^nm^-th 

-h'J;HmL(i^IU =&^©0. 2mLfc7-t:h-h'J;HmLMA 
XI* (i£{b±Hj£A2. 0g«7. 0mL^7K»X.5-i:tlio 
T»*U 1 OOOmL^LTHiMtfcpH^l. 2©«) 3mL^M 
T 3 7°CT-^Lfc^©=&{b^tl£D^S^Bi^Co h D^AXff 

M(Dffimm&3fLVlz4, 8, 12, 1 6i5i:^2 0^P^t-y->7-U>^LT 
TI30HPL C#W=&#T-##fU -fb^O^^^-^S^^^Ufch^ 
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©#MJW£JlfcBbfco mil^tfco 
4ftfflttH: UV285nm 

*7A: YMC Pro C 1 8 7 5mmx4. 6mml. D. 
Ill: gSlffiA (0. Olmol/MrV^-^ATkii) hllffl 

«e^£> 1 o# wa/iiib=6o/4 0^1 0/9 0 

1 0#frf> 1 5# WA/|||B= 10/9 0 

15. l#fr£2 0# iiHA/»=6 0/4 0 

jN»: 1. OmL/# 

*^ASJ^: 2 5°C 
10 juL 







K&ffl) 


7>V777'-/U 


<0. 


03 




4. 


8 




13 


.8 


£JI50!ll8G>'fb&tt 


6. 


4 



*2tfB«© : &aS 9%^MSlmg pro t e i n/mLt^iafc 
5 0mMU>M» (pH7. 4) ^^Mbfco £©«9 9 //Ll3*fb 
T&<b&%} (H»J 1 , 2 ©IbAfl) © 1 mMS^ (^J 2 0 %®P*?-)lZ)l< 
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bfco Cti^^^y-;i/trl 0{g«-rsi^^J:^ ImMM^Ilf;. ) 

\M&RX? 5 THr h - h U ;H 0 0 ^ L %miHQ? & £ £ X D W^lt 
bfco <fclt& jftibaH (2 5 0 0 rpmx 1 0#) U f#£>ftfc±Yi£HP 
LCtilfco £ © £ § CD H P L C ##f^#£J2TFfc^ bfco 









M 


Pyh 


BTI$S9 


IGS/SD77h(iftt) 


XenoTech 


R4000. S9 


0010147 




th 


XenoTech 


H0610.S9 


063099A 


'N»S9 


IGS/SD7S/h(J4tt) 


XenoTech 


R1000.IS9 


0110077 


'M§S9 




XenoTech 


H0610.IS9 


0110085 



HPLC£*r*H* 
tftfflfcg: UV2 8 0nm 

^^A: CAPCELL PAK C18 MG (4. 6mml. D. x 
7 5 mm) 

»*S: ^ifrfflA (0. 0 1mol/M7>^^AM) fc&IMB 
B (T-fehr:hU;i/) 0ft|^OT0«k5tR?ia7?*fli$*feo 

mtfcm&frt>7fr #IWBA/j£BMBB = 6 0/4 0->l 0/9 0 
7^610^ ^IWBA/^ttfflB= 1 0/9 0 

10#fr&15# £ttfflA/#«MBB=6 0/4 0 
: lmL/min 
ij^AUM: 4 0°C 
5 0/zL 

7>V77V-;i/ (LPZ) K-*ffl«tfc:o§ N -O^i^-hreS&fi^O 
1 0 0 % («**MiE) h LT L P Z£f&££fltB bfco 
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fffllS9 


'Mis 9 


LPZ£e5c$(%) 


LPZ£j&^(%) 




ivV 


60.9 


63.6 


th 


80.3 


97.4 


mmw2 




64.4 


51.9 


tS 


88.6 


100.0 



tk 3 * 6 > #3BBJf b£*fc 5s>hSVtb ©ffflB S 9 X V/M» S 9 <T 

• KDijffffl^u ztzmmti&^tzisbs gisatutffl-c 

^/hAfcflRfflb^-r<«c5o bfrfc, MM#U!3&Mi#^©T% 
*mm(±B*T*mH$tlfe#M2 000-316864 bT£?K 

* © i*i§t±* w«b« £ -t^t s$-r * % © t? » s o 
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T 

. r (i) 

2.. R# N (i)C 6 _ 14 T';-;i/^ (ii)zk«2k (iii);ND^>, (iv)AD^ 
a. (vi)C 1 _ 6 7 , ;i/3^^-*;i/^-;i/S^J:ut(vii)7 , ^T^yS*6«:a 

(i)C 6 . H 7U-^ (ii)zkft£s (iii)^nyx (iv)MD$*>fBgl£ft 
T^T^iV^C^e^n^^ (v)C 7 . 12 77^;i/t^ (vi)C!_ 5 
T)]/n * i/ - ii J; V ( vi i ) a d >f > t; g& $ tiT V ^ * «fc V > C , _ 

3. (i)C 6 _ 14 T«J-;i/^ (ii)TRMk (iii)AD^>, (iv)^n^ 

>T*g&£tlTUT &«fc^C ,.,7^3*^ (v) C 7 . 18 77MW^> 

m&t) m£tiZW.Wk&*% UT vvc £ v> C ! _ e 7;i/^;i/ST^ 3 A\ & £ v> 
(i)C 8 _ 14 7<J-;i/^ (iii)AD^X (iv)MD^>T-g^*v 
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T;l/r3^^-*;v^;l/S^5J;^(vii);^Dy>T•S^^tlTV^T%iV^C 1 _ 

T;i/^;i/axttC 6 _ 14 ru-;vST$.s, it;fc©ISBl. iB«©fb£ti£fcfci: 
^e©j&o 

5. R# (1) (i)C 6 _ 14 T'J-;i^ (ii)7Km*s (iii)AD^X (iv) 1 
~50©>'\P^>Tgik£ftWT&<^C 1 _eT;i':3*$/£> (v)C 7 _i 2 T 
^ <fc v( vi ) C ! _ 6 T)izi * i, - - 

s M\m2>l~5M(DWWkM*liL-Z^Tb^C l - 6 T)\s*jm, (2) 
(i)Apyx (ii) l~5ffi©;^^^>T'g^^tuTV^T i feJ;V^C 1 - 6 T;^Jf•;l/ 
(iii)C e _ 14 7";-;i/Ss (iv)7k»3k (v)l~5^©nn^>T-S^ti 
T WT % <kV» C i-e^l/n^^ (vi) C 7 _ ! ^^l/^l/^^fccfcTJ* 

(vii ) c , _ 6 tjvzi tDistf-jvmfr e, & «fc d ^(ftis i ~ 5 mom 

Wk&*% LTV vt & <fc^ C e - ! 4 ^ U -^aT'^?. W^©^H 4 . tm<Dih^% 

£tzi± (2) C 6 _ 14 TU-;i/ST*$)^li^©CT4. IB^fb^tlSfcti^© 

7. R#:7^;i^&Sii;fc©®B4. fS«©<bi^ii; £&*©&<> 

8 . R&*?)m&tzl±tert-7?)mi:&zm#<D&m 4 . I3tt©^b^ 
£fc&^©ito 

9. 
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CH 3 OCH 2 CF 3 



10. (l)S(II) 



5£(III) : R-D-C ( = 0) -0-CH 2 -X CjS+x Xt±Any>£, D{± 
^Jl^Xti^^ R{ig^a&WtTV^T^ t fcV^^b7K^*^•ro } 

(2) 5£<IV) 



(3) 5£(V) 



ft CH 3 OCH 2 CF 3 



(II) 




(IV) 
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(V) 



T 
R 

12. n& a*«6ttAii^ nud. m umaltuwi 

1 3 . «^©!5ffl 1 2 . 13fi©|glil«^ 

Wm&Mls NUDs m WMALTUV^JB, Sra#£fc&± 

14. ^ y 3/^ • kd »; i&®#jT*&£ii;£©i§B 1 1 . mmommm 

1 5 . «^©|§H 1 4 . HB«©g^«%s JBLXfiimWmfflO*^ U 3/1^ 

1 6 . m&vmm i . iBii©^tj««#£ i/t^t vi« 

1 7. tt$046Bll. IB«©<b^$^^i:bT^LT^S^»J3A 
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mM&tiWy nud, nm. hmaltuw^ TO»#$fctt± 
2 0. mttm wm&w, nud> bus, smalt'jw^ 

2 1 . ^U3^^- • 'J |»BiS!l*«Ufrsfc«)(0«l*ottB8 1 . f3« 
©-fb-^©Mo 
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